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o^xll Ol^g AII2IQJ ±1 ^ if xll (sintered ceramic composite implant material) *ll£ ^Si 5HAI&P. & 1*9 21 ^ ^¥QIU 2^3l{a 

lumina precursor) £ XI = 3L|0Kzirconia) ^^1 4^011 ^A|31 pH01 | oj^ gtsgm gj xi = 3L|0f Sgffil SSOII 

oissb s?j a si 21 oj^sm oiga r oi xieauoisi ggj esoii s*¥oiu erhm nil 25 £ m^m 

01 2001 i^DIU &=?-X]\J\ Xls^LIOr gg&Ch XI = 3L|0I O^&fOI^ £1*311 ^HSrOI £tJMl SSffP. 

£16 r 01 OrGrEJOl *E 51X1 Mgg^ X| = 3L|0|- 2xf# £ &5I X|^3L|0r 2ftg8 3g6r01 &5| 2x^21 51 XI& 

^21 ygg ^xiiarb gr^om §>^si s&sn= ^ trail sa&a. 

CHSE 
9 Ail AH 

»E ig X|2 3U0Kzirconia) S&3» 8f¥DIU (alumina precursor)^ pHOll WtE XilEf 2?j<Zeta potential)* 3I^2£ UEfLHb 32H 
H(graph)OICh 

°E 2b Z\± *0I| SMIU 2^x1l£ ^H(coating)9 Xi^UOf £1*1 UEJLHte ^Hf £}X r ^OIS M&OIQ. 

o£ 38 £1 3 & XII 21 #S5H(phase decomposition ) §£M UEHHb ZLSHH (graph) 01 0. 

o£ 4b £ i*S°l ^A| Oil Oil CCfs^ £^ ^&fl|£J ^l*} *g* 3H8f3|2£ u&HHb HOlHOICf. 

oE 5b £ 1*S2| ^A| Oil Oil ttr^b £1 **©XII2| IUBB* £A|E| ^Af £|Xf AhS.OIQ. 

o£ 68 £ i*g2| ^A| Oil Oil CTiMb £1 ^lfXl|£| 91^^ SE^IOil 9\m °JBi UEfLHb ^Af 2X1 §!0I3 A^OICK 

^soi ^oib 51^ §y a ^ot°i seij5i^ 

og i§8 Aildf^ ^ iT xll (ceramic composite)Oil %9.£, ^61 gfl OI&IS Afl^aj ^1,^11 (sintered ceramic composite implant mat 
erial)^ D. IMZ g^SOII 20IP. 
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o&XW £31 OiXWm^ XH£ mO\\^ QXW 0131 AilP^ XHSfceramic implant material)}* SAP. &XW 0131 Aliai^ 1 XH££b xlOf E^ 

HWe CHxIlg $ 21= MUS OIEIPO|e (apatite) 10I E 2^1 201SP. 0HUP0|e^ 3* 11 2| it 13} US 01 ai 3533} 1§5J3 Eb 
a^^og i|£Ji U)^ 52£ SJS1X4 BP. E£, £U1I LB Oil 0131 3¥ gxfl £32} £6H SJ1! SfJI ^2 2321 Xr2±£j 

atrstfe mil &§rg ^ gxii ug! xiun si^ iij^ s^xi &p. oi as ^ o>mpoiM2j cus^ej oiis^ ^ci§f oimpoi^thydroxyap 

atitepf ydl ^£1X1 &P. 

o3£iU, 4>tftr OrWPOlM 1£ 2IJI3 &E ^ Ef2] PJ£! 101 ^C« x -I°^ ^8 BSOI EtSn SIP. ^. 2I3I3 1301 gQJ& BSOI 
Eg£]H 2AP. Old! AH, 51 ^KH 121 1^8 £8 2I3I3 ^£ 101 S^EIXI Sfe ^?)0il2i AH£jH SiP. PaiAH, U £21 M(hip joint) 121 1^8 

£8 ^£ e*= £8 nnu 21301 s?gi=r ^xii 35^1 xhs^ Ana r :>i ?)§ha^ xh£2j ^spi e^sin sap. ^, ^^xh 11 ai 
law :>i3ii3 gj£ e^ Ei2i o\m =o| &p. 

°Oiam XH£ ^m21 01l£^ £M^(metal implant) 2^011 01E1P0IM 11 3 g (coating) 51^ 01 2iP. ^, 

^soi 2xi6f2 £22j o r mpoiM#8 ^xii iJimE^ g^iai^ ^aoip. nam, oiam a o^g ^ SMejMfii 

£1 0 r ElP0|MS21 3I3I3 E*r ^3 l|£2J jtfOI ?l £6*01 Oiai 21X1 HI^OI SIP. 
g*SOI 01^:2x1- ?jti3 31^11 

^ ^901 OIPUX* 5^ 3ls3 21X11^ £U1I £!11£ It ^XIoJDI 2I3I3 1£1 g£!AliJ 4 Site 0>ErPOIMl Oliaifer £X\\ OI3g AliP 
^ ^tfxll fll£ b J31 XIISofeGII 2iP. 

o^OISI 91^3 21X111 i^ol^l ?l& & ^ ^§8, ^¥OIU 2^X11 ^ XI = ^ u Of ^l^Oll M^AI^ ^^^(suspension)l 

%&t>\o\ & xi=2uof z^m ^¥diu &=?x{\£ 3§am. ^oi sus 12111 25 §j a^a^ ^^diu ®=?x\\£ 3ns 

XI = 2U0h S&S i^ElP. 3H6f^ ^51 (suspension)^ pHOll (Ef£f fe^l i^OlU S^XII §J X|S3L|0f ^^01 M£ P 

e ¥s°i sais pisaoi ^^i ^^dip s^x^f xi^^uof a^oii §2^13 01^0^ ingcn ^ssap. ^^diu 3^ 
1^ ^^01^ oi^H^^AfoiEi ^f^^aHmoi i^sp. 3ns xi=3uof ^^1 ofmpoie ^^aioi ^^n ^^etp. ^ 

51 Bgfl ^lafOI OHUPOie ^IXl^OII S^aiOl ^IfXH^ Afg^b X| = 3L|0|- 2xf^ i| X|M3L|0f 2X^1 SDofOI 2X\g2\ 

m\ ^ixi^etsi ^iis ^ei ^xiia^ ^^om^ oi^cnxib s^s mm ^tiimb ^^^11 i^^p. ^^1 ^^oiPb &^i m^^ioii 3 

% UiXI 50¥EI%^ S3|£|2, X|S3L|0fe &1\ ^SxllOII 3¥G|% UiX| 50¥UI%S S?fSP. 

o& ^soii 111=2, ^xw zimg 11 ^ximw ^mi^ msm e&Ai^ ^ ai^ oimpoiMi onaf^ ^xa oi^g ah ^t^n xiis^ 4 

0OI0K §^ ESI ^^51 01 ^ ^SSJ ^AIOIIM ^ Ail 61 ^S^P. 3aiU, & ^§2| ^A|0j|M8 01 d1 ^1X| PE 1EH£ fflS I ^ 2i°CH, £ 

i^2j s?i^i o^oiiai &^m^ ^Aioiie^ oj an ^saoixi^ 32^ an^£ioixHHb ^ sp. ^ ^s°i ^aioiime ^s^iohah s^^ei xi 
^1 x\oun s ep 2 a SMI gsspi ^ 6H ah xiisaonxi^ xoip. 

0 ^ m S oj Wl Oil ttllb g*l| Ol^g AilP^ ^^x^ 5|X|^(matrlxphase)°S OmiPOIMi oig&P. £1\ OimPOIMb ^§1^ 1 §1 
1>0I S^Slb 110IP. 

«Ca sub 10 (PO sub4 ) sub6 2 subm 

o^*^ 1 0il /d Zfer OH, C0 3 , F, CI Eb 3 11 2JQI^P. m§ §!X^H °^ohb ^, 0112 01. 1 £b 2 11 SJOI^P. 0111 MCH 

, ^^51 0hmP0IM2| 3¥01lb Ca 10 (P0 4 ) 6 (OH) 2 ^ Sell ^ SIP. Oldle^ OHUPOIM, ^61, ^^2f OffllPOI^b ^x^l UH CHI 0131 3^011 

yei ^o^ixi ai2oi ^ £33} xipj^a^ s^e $ aib ^xii §^i xmn 21P. 
opaun, oioi s ^Aioiib ohupoimm onai^ 3^fi oiib 101 «a&p. naip, s ofeipoim^&i omaj 

eiF 0IEfP0IE(carbonate apatite) Eb M5l OfEfPOI^(fluoroapatite) 1jJ[ OHUPOIM 1^, H ^f^l Eb 3 4:1 10!) °J6HAH 
OimEfOlM^ Sifi ^ 2lb ^, OIEIPOI^ £j ^(apatite precursor) 11 Olgm^ S^E S^^P. 

o^^t[ b[21 ^8 OrErPOl^^ }|}j|3 p^, 0H2JCH, EfUl ej^ E^ J\7Vm i^E^l ^S|6r01 3 3101 XH©S3 2iP. PPA4, S S92I ^Al 
Oil Oil AH ^ OrEiPOie ^1X1^011 2/11 XH 12] a r ^ 2 x r & (secondary phase)! ^^fofOI 4^1 ^1^113 M32| e^H ^e^P. 

oaeisjoa, ^§um oiie! ^sx-usi xiisoiib s ^ixi xii& ah/oi fi^sn aip. oiiacH, ^sjxhsi ^e e^ fli^^i ?ixi&sp ¥^ 
afoioi aim, ?iia yioi ^xwoioi &p. e^ ?iis i/E^f 3^aioioi ^Mi3 i^i ^ aip. p^oi, 31^21 xfoi^i 

30^01 4il 12) 53 01=011 ^^£J^ 21 §011 AH i!H ^ XII ^ 4= 2JP. 3£IP. ^xjl 0131 XHS 1011b ^5lXH2J ^xll &5r^OI 3>il Q 
^@P. 

oOlOll taaf, £ ^921 ^SXflfe 2X^(secondary phase)°£fe Xls^LIOKpartially stabilized Zr0 2 )l S^aiH 9XQ. Xl^^UOrb ^xll 1 

^ai ^aiw aip. ^. ^ xii oil ^cHei ^ii ^o^ixi s/^ -i^^ 3 xmis ^^i xh^^ Align sap. nap, ^pi oiEfpoi^, 
0112 □ ofEipoiMsi ^iiaoH £1! an oil b ^iis ^9.^ oieipoi^2j mgm mmM^ ^ ytc\. 

oOII2iPI. 4^11 OlErPOI^oii X|23U0H 2X\£9.^ E.^ 3 ¥011 2/Eb CH X| = 3L|0f2J SifOI CH^f 10 ¥EI%2J CHSf 150M 

PaOllAH 5lH ^EM UPLHI2 &P. E^ XI^3L|012J ^01 3^011^ 2513 ^I?1I3 1^01 ^^6^ 3^1 ^1 ^ SiP. fe^l 01E1P 

01^^ ±* E101I 0-^21^ ^©(tetracalcium phosphate:Ca 3 (P0 4 ) 2 )2£ 2011 4 s 5UP. ^31 0-^£l ^E^l- ^CH3°^ E 
ai nHU2| S2J0I i ^ aa. ^. ^r^l p-^&J^ ^s^^2j SOIOUn ^^ai^ ^l ¥^!2J UA|0KCaO)fe XI = 3U0|^(zirconiaphase)l 

e.^sjAi?i^ ^^i moi AhQi^o^ oi oil caai. ±m ^mxw, ^, o r mpoiM-xis^uof mfxji2i ^E2i e^i 
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o0|2l 18 ¥ ^Kside reaction)^ gtgil ^Xl 6f3| ^ oH AH #31 X|^3L|0f 2xf#t ^12^ S^0IP#1 ES&P. ^. #3| XI^3L|0i 
2##2| flSI ^^GIU #^S(alumina barrier layer) 3 H 6101 ±M ygOl OH OimEJOlM 3|XI#;fl} Xis^gof 2Xf#Z!°J ?|| 

B ygl gfXI&P. #3| S^OlUb XI = 3U0H){| dlSH 4:1 E§ 4*6rSl OfEfPOIUll (3-#£ja 1^2^ a0|A|3lb 3&0I ^201 i#£| 
b ^Hxil°J EHU 2J#1 §aA|9lb ^Ml g 4 &P. 

•0121 18 S^OlUb #31 ^UXIIOil CH§* 3¥EI%(volume %) LHXI 50¥EI%£ S3f9P. b^36131lb 20 ¥EI% UX| 50 ¥ El % §E 
S^rSP. 01 Oil CU6H #3| XiaaUOlte #3| ^SXBOD CH^ 3¥EI%(volume %) LH XI 50¥EI%£ §3f3P. b r ^m3ilb CH^f 10 ¥E|% LHXI 
20 ¥E|% 3E S3>SP. 

°#^e! d r 21 18 £ i*S2j gAIOIIl CCfe^ ah^I Ol^g Ail £f aj ^tJXIie Xil£6fb ^Si £9&P. 

°Sfl, S i*S2| ^Al Oil Oil P^b <£X1I Ol^g A1E|S{ 4:1 ^UXIIt Xll£6r3l 9I6HAH Si* 8 Sdl&P. H£I32. XI = 3L|0f Si* Oil 

3U(coating)I S*^OIU 3?X||(alumina precursor)! 5d1£P. W^QIU a9Xflb 01 an 3fXI S*^OIfe aeiOIIAf 2 Oil! ^ 2l£U. S ^ 
921 *|S01IOIIAib ^PDIh 0|±S£^AfO|E(aluminum isopropoxide:AI[OCH(CH 3 ) 2 3)1 3*4 b8HAI?l £bP. #31 314= ^6H Eg Oil CH&! 
80 °C §£2| 8E gxi£l8 4>S£P. 0121 101 2 0Ha S^OIU 29X11. Ofl&CH SSIIOIOI M(boehmite)b #31 ^UXIIt ±16rb § 

e»oii u^oius aoisp. 

°#3| MDIU S 9 XII » #31 flsaUOl Sif8 4=g^01l Stf AI3I §^™(suspension)E£ S10H #31 tt^fllU a9X1ll #31 XI sag 0* 

si* ssoii shaisjp, #31 t^°»8 oia-i p hi upub #h^i oh^s oigg 4 sip. #31 11^21 p hchi w& #31 i^om a9xu 

Eb #31 X! = 3L|0f Sg/Ollfe PE SS CHS8P. 

°E 18 Xie^LIOf SBj» i^¥OIU 39X112] pHOII CUE X1IP 338 3HS**i2£ UPLHb HSHS(graph)OIP. 

°9X1I32£, b r 21 101 OIEH 3fXI pHl 3|XI^ e^^OII ^¥OIU a^XII ^ XI = 3L|0f ^^A|^ XIIP a?l(2eta-potentia!)« 

1311 E 1 CHI AH UEItSQ. E 1 CHI EAI^ bf2} ^Ol CHS* 7.5 pH OI#0ilAH ^^OIU ^^XW % XI = 3UO r ^^ h 8 AH^ QS ¥^2J S3 

asFs Qiaaa. ^, ssiid^im M2j w^om a^xw ssoiiAib (+) a6 r 3* cHaan, xi^auor ^^21 s^oii^ (-) am3r masa. 
0121 ^01 n fi^oi yew ^S2j as m\z □asn^ §s3i^ej ei^oi i#@a. #31 §a3i^ ej^oii 2I6hai xi^suof s&2i h^oii 
i^om a9xii3F inm3ii sdk 01 011 ©£K #31 xi^^uof ^^21 5^8 #31 ^=om 27x11011 2J6hai 3113311 @ck nam. s 

XK XI^SLIOF CH XI = 3U0f Eb ST^DIU S?XH CH ^¥01 U a^Xll^ldlb §a3|^oi ym^oil 2j6HAH AH^ 1CHXMI SCf. 
CCI^AH. #3|& bh£f ^01 AH sL C\B ¥S2J S3 S^3J dial 4 2ib pH S?12J gf^LHOllAH #31 ^¥DIU a^XIl ^ #3| XI^3L|0^ 
8 ^#£1311 9 P. 

°e 2^ 5^ ¥Oii ^§9 tf^om a^xii^ 319 xi23uo* m^i upuib aw ^ois Aiaoip. 

^X1|51E^ ( #^f[ ti^ ^01 ^Oia W¥QIU a 9X11 Oil 2jaHAH 3§S XI = 3U0f ?^ h r ^. 3g ZZMZIO. QsOil, CH^ 500"C § 

E2J 8E 2E20IIAH §1^^CK E 2011 EAI9 bf£1 ^01 of£9 3U X|23L|0^ ^^2J S3 Oil g^QIU 39X11, OUSQ SoNIOhOI # 

^#(fiber phase) E^ 1^301 910. UWM. #31 XI = 3L|0r ^^21 SSI #3| i^DIU a 9X11 3} ^ ^MH> ^ ^ ^D. E^. XI ^ 

3U0r b^2J MAH^E S^ofCM g/SE^ 3i #E«M 01^3 SIMM ^ ^ Si P. 

o##^ b r 21 ^01 2 01 a 3H£) X|S3U0 r OfflfPOl^ ^ Oil CH =^aS1 OHIrPOlM ^^Hl Stf^P. ~, X| = 3L|0^ m*H ^ 46f 

5f omiPOl^ a^^(premixing)6fJ2, gfl^ Ml 5 r 01 CH^f 24 AIZJ #E1 M^i!(ball milling) 61b ^S25 S&^P. 01 

Oil, M^i!9 ^^Ml 2^5112 X1I3H II ^ IS 6^01 gi^il &#^P. PMOil, #^g[ b121 ^8 ^^11 ME(mold), OII^CH ^#5} §# 
1 3hXI^ ^S lE(graphite mold) moil £3. 0\^£ 3^(Ar gas) IHI ^8 3f^ ^?l 31 Oil AH CH^ 20MPa §E^ 3^6^01 CH^ 1250 

°C §E2J 8E^ CH^ 1AI^ SE ^l^P. ^, l h HSI#(hot pressing) a JS2S i#l 3fX|b ^1 ^^XHM g#^P. 

oOlOH, S^QIPb #31 ^1^X11011 CHB4 3¥ U| %( VO lume %) LHXI 50¥ni%^ S3hSQ. br£f*i6f31lb CHSf 20 VHI% U1XI 50 ¥H|% §E §3f 
@P. 01 Oil CH6H #31 XI^^LIOfb #3| ^HXIIOli Qi&f 3¥ttl%(volume %) LHXI 50¥EI%£ S3^P. b^^SMlb CH^f 10 ¥HI% LHXI 20 
¥HI% §E §3f@P. 

oE 3 UXI E 68 S ^AlOIIOil 2|§! ^Xll Ol^g AilP^ ^1 ^&X1|2] sBl ^Sof3| ?)6HAH 3H^^|E^ EAItl ES10IP. 

oE 38 ^1 ^^X1I2J #^6H §EM ^H^f^E^ PPUib 3EHS(graph)0IP. 

o9X1|5jE^, & ttSSj ^A| OH Oil 2| & £1 *&X||£1 XI23L101 2X1#3f 3|X|#5J2| 31IS «ie #Efi S^hoh^l ?15HAH ^1 ^^X1I2] 3|XI# 

2j #^6n §ei ^§map. Aie(A)b omotoi&vy ^ixm uplhh, Aia(B)~ 4=^^ ofmpoie^ 2xh#E^ xi^^uon 1 

0 ¥H!% §E ^1X111 UE[LH2, AIS(C)b ^aSf OfEIPOI^Oil W^OIPl 20 ¥111% #£ S3h& ^1X111 UPtljP. AI@(D)b s 

^ v S2i ^ ai oil oil cu^b ^tfXiis ^a§f ofmpoi^oii 20 ¥m%2i ^poip % 10 vei%2| xi = 3uoi3f §3F@ ^ixiii ppyip. 01 

OH, #31 i^OlUb XJS3U012I SSI 3g6f3 SIP. A|£!(E)b A|S(D)21b &a B^ol ^a5l OfmPOIMOII 20 ¥EI%2J tf^DIU i! 10 
¥111% 21 X|S3U0l3f §3f@ ^1X111 UPt«P. 

o£ 30liAH EAlSJb ^21 1*01, S ^§21 ^AIOIIM CQ^b A|©(D)2J 3 ^ Oil AH #^6H §E3f Aia(E)OII b|6H 3|XI#2J #b6H SE31 3311 
1^4= SiP. Olb XIS3LI0I 2Xf#JU 3|XI#e> OfEhPOie^oj ^j^ g* = 01U #^#01 ^Xll&l W 4^ SAP. 

oE 4b ^ ^S2J ^A| Oil Oil tti§b ^1 ^^X1I2J 31311^ l^M JH^f^E^ UPLHb 3SHS0IP. 

o9X1|5JE^. & ^S21 ^A| OH Oil 21 & ^&Xfl2| 3|^|5j i^El ^SofSP. Aia(F)b ^^SJ OfEfPOIMS2i ^1X111 UPLH3. AIS(G) 
b 4^^t1 OfmPOI^Oil 2X[#E^ Xie^UOH CH^ 3 ¥ El % §E §3^a^Il X|e3L|0f2J SSI 3£!o1b #^§21 ^ = DIU1 CH^ 3 
% §E S3I& 4:1X111 PPLO. AIS(H)b ^tt® OmfPOIMOil 2^#ES XI^^UOH 01^ 10 ¥E|% §E §3^6^2 XI = 3U0F2J SSI 
3§§fb #^S2J i^OIP! CH^ 20 ¥ El % SE S3^^ ^IXIIM UPUH, A|^(l)b =4^5} OfErPOIMOII 2Xf#E^ Xie^UOH 1 
5 ¥EI% SE £3>6rII XI^3L|O r 2J SSM 3g6rb #^#2J i^OIP! CH^ 15 ¥E|% #E §3f§| ^1X111 UPLH2, A|^{J)b ^^51 
OUttPOIEOH 2^#E^ XI = 3U0H CH a? 15 ¥EI% §E S3f8Hi X|23L|0f2J SSI 3U61b #^s2J ^^DIUl 30 ¥EI% §E 
S3r^ 4:1X111 UPtHP. #3|«h bF2f 18 Aiae(F~J)2J 31311^ gj£ QJ El 21 ^§5^01 Seg! g^M S|Pi H2HSS UBLHSttP. 
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°E 4011 EAI£ b r 2[ aOI £ SJSSI ^Al Oil Oil CLf^b Aie(G) LH XI AIS<J)b 4^5> 0|EfPOIM&[2J £lAf|Oi AIB!(F)0|| d|6H fe£ PITHS! 3*E 
» EfEl 2!S1 UEimn 2JP. OlISCII, AIE(J)2J S^OIIb SlCH PIPil3 ^Eb OR 300MPal UPLHH 21EQ1 CH^r 3MPa-m 1/2 21 mai ejg 

i uplhh hp. oi an si uub aibcgjoii oi sh 3hh §£3 pipii^ §ph ^ aisi sioi&q. e&. a^siei gxii 35^ 

g AH £ Oil fi^Eib 21X1 EfEl 2Jg2i CJi^ 2MPa-m ,/2 1 &£!5lb fe£ 2tff 4 Si^l 2I0I2P. 

o£ 5b S ^SSJ ^Al Oil Oil flf = b £1 5&»2I EAI&! ^Af £jXi ^013 M£!OIP. 

°^Aii32£, e 5b £ 1*321 ^ai oil oil caai kiss 3sxi°i mnisioi n 9S, ^, weea ^af sxi ^ais^s imoip. e 

5011 EAI9 m2f g*OI EfEJPf 2J3i(grain boundary)! CTJdf ^Oiyf ^ 4 WD. E£. ±a«l LH Oil D| Ail PISOI ^ XH ai MOifll W 4 2iP. Si 
bjsjos OfWDO|eyo| ^§xfl^ ojy miU(transgranu!ar fracture) U Ely Oil UI6H E 5011 EAI9 b[2} UOI SI Jfl EHU 26Kint 

ergranular fracture)! fig) Oil Qdr E 4011 EA|£J bf2l U£ ?|J|£! g£21 gPH «t2!g 4 SIP. 

°e 6g s &921 ^ai oil oil crj^b ^a sftrasi biPi± SEPiioii 21 » %bw ueilh^ ^a> sxi g*oi3 msoicl 

o?«|S!SS. E 6011 EAI9 bt2f 1*01 & U32| gAIOUOII ttl^b ±1 XII 21 S£Oil 10kg2| 5|§°£ blPi^ SE30S U aj»£ fi 

OH. PI 3fl5| £E % EfEl 2)301 3PII S&SS areJS 4* HP. 01 te E GCHIAI JHOiS £32! SS(chipping)OI UPPXI &2 2iM 

oil 2I5HAI sa>ssp. 

o^|5J bf£} ag 1JU §2S¥Q S^OIP £^SOI X|^2L|0f£} ^tt® OlElPOI^oj Pj|£ ^§1 fillip ^ ch^- ^ ojq 01 CHI 
riiaK XIM3U0PJ ^flXH^MI Olgg 4 2iCK E^, ^Pl i^QIU 1^ ^x]| Mif^ I^OIE^ ±m ^X\\9\ ™X)\ £}§}£m Xi m t\ XI S^b 

a. ot^oi, ^pis? bf2i s ^9£i ^aioiioii 21 & ^t^ib mi\ eiti s pi^^i ^e k ef^i ej^e 3^1 e^fAi^ 4 aa. 

off©, b[2f E 3 « E 4011 EA|@ aOI ^^1 £]5r£g Xi6H5fXI ^EOI P|P||» ^E % m3l ei^# ePrAI3P| ?l 6H AH b 4^ 

II OUttEfOimou p|Bf 3 ¥ E| % LHXI 50¥EI% SE2J ^^OIU % CHBf 3 ¥EI% UXI 50¥E|%2| Xls^UOrPr ^PH 4 2ieg ^ 4 SUP. bl 
i,^6Mlb CH^r 20 ¥EI% yXI 50 ¥EI% §E2J ^ = DIU SJ 10¥EI% LHXI 20¥E|%2J XI = 3L|0fPf tfP| 0|EfE|0!MO|| fi^SP. 

oOl^, S ^Sl ^Xil^e" ^AlOdfl S6H AH ^ Ail 61 ^S6fa2U, g i3§ 01 Oil »2, & ST92I Ui CHI Ai @ ^0121 

2J Xl^!l XhCHI 2J6H 3 ^SOIU JHifOI P^bilOl g«»8rCL 

£ USOII Cfi2S, STShXHS ^¥DIU 319 Xl^aUOF 2xf^0| OfEhEfOlM P| XI ^011 §Pf@ ^xil Ol^g Ail ^ 4il ^ 

ii^ii wig^ ^ 21 p. &pi ^n^ib ^^i m^s m&m puib ^^om ^ xi=3lioh sphjo^mi ^ xhi &msm ^ ap. 
oi2i m\ j\iom ^e i! mm ej^ mm pipu^i g^e ^ sia. ch^oi, ±i g§ e^oii xisauoi 2x r ^B oieipoim 
pi xi ^2i piis ygi ^^oi u 2x^°£ ^xiw ^ sia. oi oil crjp, Pixi^m &axB^2i ^j&i pti£ yeoi ^^soi g&oi fli^mb 

S^OII HEf^o^ Olgl 4 2iP. 

(57) ^^21 a?i 
1. 

o^^OlU S^Xil ^ X|23U0f M^l 4g^!OII ^^A|^ ^P| 4goH2| pHOII 2J6H ^P| ^^OIP ®?Z\\ i! XI=3U0f ^^2| S^Oil CHS 
9b S3 Sm2J SSPI^l 21^1 OlgSrOf ^Pl X|S3U0I2| ^ S3 Oil SJipOlU S^x^ll SUorb BPII: 

°^pi iBH-i 25 % m^moi 52 01 ^¥oi u s^AiiPf xisauoi g^sib bpii: 

o^PI XI = ^ LI 01 OrEfPOlM ^^21 ^H6K)1 ^i/Ml g^6fb BPII; ^ 

o^PI 4i^6r01 OrErPOlM PI XI 2frAH£ ArgSb XI = 3L|0f 2»6T SI &PI XI = 3L|0F 2x1^1 3g5K)| ^Pl 2X\&2\ ^P| 

P|XI^^2| PII3 2t*H6rb ^^OIU 5^5Fb ^Hxill t^6fb BPIil S^5fb 511 ^§2S mb ^^1 Ol^g Ail^°> ^1 

2. 

oxiiieroii s^cHAi, ^pi tf^oiu s^aife 

o^^Dls 0I4:5^^AF0IE2| Pf4^5H^¥P 5!! ^§2£ 6fb ^^1 Ol^g Aildf°I £1 ^tf^l Ail 5 ^S. o 

3. 

oflllftOII 2iOiAH, ^Pl XI^^UOFb 

o^P! Ail Oil 3 ¥ El % LHXI 50¥E|%£ §P^£Jb 3! "S°£ 6rb ^Xil Ol^g Ail °i ^^Xil Alii ^g. 
4. 

oXIIIifOII ^OiAH, ^P| ^^DlUb 

o^TPI ^H^IOil 3¥EI% LHXI 50¥EI%^ SP^b ^J2£ 61b ^Ail Ol^g AHIP^ £1 *li^| Ail 5 ^S. 
ES 
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